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@ Ethanolamine compounds. 

The invention provides compounds of the general formula 



,20 



Q- 



■ CHCHNHCXOYAr 
I I 

,2 



(I) 



OH 



R 



00 
CO 



Si 



£L 
111 



wherein 

Ar represents a phenyl group optionally substituted by one or 
more substrtuents selected from halogen atoms, or the groups 
C1-6 alkyl, nitro, -(CH 2 ) q R, [where R is hydroxy, Ci- 6 alkoxy, 
-NR 3 R 4 (where R 3 and R 4 each represents a hydrogen atom, or 
a Ci-4 alkyl group, or -NR 3 R 4 forms a saturated heterocyclic 
amino group which has 5-7 ring members and optionally 
contains in the ring one or more atoms selected from -O- or -S- 
or a group -NH- or -N(CH 3 )-), -NR 5 COR 6 (where R 6 represents 
a hydrogen atom or a C1-4 alkyl group, and R 6 represents a 
hydrogen atom or a C1-4 alkyl, C1-4 alkoxy, phenyl or -NR 3 R 4 



group), -NR 5 S02R 7 (where R 7 represents a C1-4 alkyl, phenyl 
or -NR 3 R 4 group), -COR 8 (where R 8 represents hydroxy, 
Ci-4alkoxy or -NR 3 R 4 ), -SR 9 (where R 9 is a hydrogen atom, or a 
Ci-4 alkyl or phenyl group), -SOR 9 , -S02** 9 , or -CM, and q 
represents an integer from 0 to 3], or -0(CH2 t R 11 [where R 11 
represents a hydroxy or Ci .4 alkoxy group and t is 2 or 3], or Ar 
is a phenyl group substituted by an alkylenedioxy group of 
formula -0(CH2)pO-, where p represents 1 or 2; 
R 1 and R 2 each represent a hydrogen atom or a C1-3 alkyl 
group, with the proviso that the sum total of carbon atoms in R 1 
and R 2 is not more than 4; 
R 20 represents a C1-3 alkyl group; 

X represents a C2-8 alkylene C2-8 alkenylene or C2.aalkynytene 

chain, and 

Y represents a C1-7 alkylene C2-7 alkenylene or C2-7alkynylene 
chain, with the proviso that the sum total of carbon atoms in X 
and Y is 4 to 12; 
Q represents (a) 
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EMI PA-2FR-1 HE-30 Wl = 40 TI = CHE 

(where R 1 * is a straight or branched C1.3 alkylene group), 

r> 13 

(b) 




(where one of R« and R 1 « is a hydroxy group and the other is a 
hydrogen or halogen atom or a hydroxy group), 

R 15 NH(CH 2 ) p 



(c) 



[where R 1 « is a group R i eco-, R 1 <5NHCO-, R^R^NSC^- or 
R 18 S0 2 - (where Ris and R u is eacn a hydrogen atom or a 

Ci- 3 alkyl group and R 18 is a C1.3 alkyl group) and p is an 
integer 0 or 1], 

R 26„27» 




(d) 




(f) 




CHgSOgCH 



(h) 




or (i) 



NCCH 




and physiologically acceptable salts and solvates (e.g. hy- 
drates) thereof. 

The compounds have a stimulant action at p2-adrenorecep- 
tors and may be used in the treatment of diseases associated 
with reversible airways obstruction such as asthma and chronic 
bronchitis. 



(where R26 and R* 7 js ea ch a hydrogen atom or a C1.3 alkyl 
group or. when R2« is a hydrogen atom, R27 mav also be a 
Ci.4alkoxycarbonyl group), 



19 
IT^OCH, 



HC 




(where is a C1-3 alkyl group), 
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Description 



Ethanolamine Compounds 



This invention relates to ethanolamine compounds having a stimulant action at p2-adrenoreceptors, to 
processes for their preparation, to pharmaceutical compositions containing them and to their use in medicine. 
Ethanolamine derivatives of the general structure 



in which Q represents groupings of the type described hereinafter, R a represents inter alia an alkyl group and 
R represents inter alia an alkyl, aralkyl or aryloxyalkyl group have previously been described as bronchodilators 
having stimulant activity at p-adrenreceptors. We have now found a novel group of ethanolamine derivatives 
which differ in structure from those described previously, and have a desirable and potentially useful profile of 
activity. 

Thus the present invention provides compounds of the general formula (I) 



Ar represents a phenyl group optionally substituted by one or more substituents selected from halogen atoms, 
or the groups Ci-s alkyl, nitro, -(ChfcJqR, [where R is hydroxy, Ci-e alkoxy, -NR 3 R 4 (where R 3 and R 4 each 
represents a hydrogen atom, or a C1-4 alkyl group, or -NR 3 R 4 forms a saturated heterocyclic amino group 
which has 5-7 ring members and optionally contains in the ring one or more atoms selected from -O- or -S- or a 
group -NH- or -N(CH 3 )-), -NR 5 COR 6 (where R 5 represents a hydrogen atom or a C1-4 alkyl group, and R 6 
represents a hydrogen atom or a C1-4 alkyl, C1-4 alkoxy, phenyl or -NR 3 R 4 group), -NR 5 S02R 7 (where R 7 
represents a C1-4 alkyl, phenyl or -NR 3 R 4 group), -COR 8 (where R 8 represents hydroxy, Ci-4alkoxy or 
-NR 3 R 4 ), -SR 9 (where R 9 is a hydrogen atom, or a C1-4 alkyl or phenyl group), -SOR 9 , -SO2R 9 , or -CN, and q 
represents an integer from 0 to 3], or -OfCHahR 1 1 [where R 1 1 represents a hydroxy or C1 .4 alkoxy group and t 
is 2 or 3], or Ar is a phenyl group substituted by an aikylenedioxy group of formula -0(CH2)pO-, where p 
represents 1 or 2; 

R 1 and R 2 each represent a hydrogen atom or a C1-3 alkyl group, with the proviso that the sum total of carbon 
atoms in R 1 and R 2 is not more than 4; 
R 20 represents a C1-3 alkyl group; 

X represents a C2-8 alkylene C2-8 alkenylene or C2-ealkynylene chain, and 

Y represents a C1-7 alkylene C2-7 alkenylene or C2-7alkynylene chain, with the proviso that the sum total of 
carbon atoms in X and Y is 4 to 12; 
Q represents (a) 




R 




(I) 



wherein 



HOR 1 2 
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HO 
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(where R 12 is a straight or branched C1-3 alkylene group), 
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(where one or R« and R 14 is a hydroxy group and the other is a hydrogen or halogen atom or a hydroxy 
group), ' 3 



R 15 



(c) HO-/ * 



NH(CH 2 ) p ^ 

« 

\ / 



[where is a group R16CO-, R^NHCO-, Ri6 R i7 NS02 - or R18S0 2 - (where R™ and R" j s each a hydrogen 
atom or a C1.3 alkyl group and R™ is a C1-3 alkyl group) and p is an integer 0 or 1], 

R 26 R 27 N 



\ 



-• 



(d) HO-/ \_ 

\ / 

(where R26 and R 27 is each a hydrogen atom or a C1.3 alkyl group or, when R26 \ s a hydrogen atom R 27 may 
also be a C1-4 alkoxycarbonyl group), 

r 19 och 2n ^ 

(e) „o_/~\_ 

(where R 19 is a C1.3 alkyl group), 
CI 



\ 

(d h 2 n_/ y_ (g) 



HO 

\ / \\ 



C1 / hoch/ \ / 
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CH 3 S0 2 CH 2 ^ 

• • 

// \\ 

(h) HO . 

\ _ / 
• — • 



NCCH 2 



or ( i ) 



H0- 
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• • 

// w 

» « 
• • 
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and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

It will be appreciated that the compounds of general formula (I) possess one or more asymmetric carbon 
atoms. 

The compounds according to the invention thus include all enantiomers, diastereoisomers and mixtures 
15 thereof, including racemates. Compounds in which the carbon atom in the -^jH- group is in the R 

OH 

configuration are preferred. 
When -NR 3 R 4 in compounds of formula (I) represents a saturated heterocyclic amino group this may be for 
20 example a pyrrolidine pipericHno, hexamethylenimino, piperazino, N-methylpiperazino, morpholino, homomor- 
pholino or thiamorpholino group. 

In the compounds of formula (I) Ar may be for example a phenyl group. Examples of the optional 
substituents which may be present on the phenyl group represented by Ar include chlorine, bromine, iodine, 
fluorine, methyl, ethyl, ethoxy, -(CH2)qR [where R is hydroxy, methoxy, amino, methylamino, ethylamino! 
25 dimethylamino, diethylamino, morpholino, piperidino, piperazino, N-methylpiperazino, -NHCOR 6 (where R 6 is 
hydrogen or Ci-4alkyl (e.g. methyl, ethyl, isopropyl or n-butyl), Ci-4alkoxy (e.g. methoxy, ethoxy, isopropoxy 
or n-butoxy), phenyl, amino or N.N-dimethylamino), ~N(CH 3 )COCH 3 , -NR*S0 2 R 7 , (where R* represents a 
hydrogen atom or a methyl group and R 7 represents methyl, butyl, phenyl, amino or dimethylamino), -COOH 
-COOCH3, -COOH2CH2CH3, -CONH2, -CON(CH 3 ) 2l -CON(CH 2 CH 3 )2, -CON(CH 2 CH 2 CH 3 )2, -SR 9 (where R 9 
30 is methyl, ethyl or phenyl) -SOCH 3 , -S0 2 CH 3 , or CN, and q is zero, 1 , 2 or 3], -NO2, -0(CH 2 ) 2 OH, -0(CH 2 ) 3 OH 
-0(CH 2 )20CH 3 , or -0(CH 2 )20CH 2 CH 3 . 

The phenyl groups represented by Ar may for example contain one, two or three substituents, which may be 
present at the 2-, 3-, 4-, 5- or 6-positions on the phenyl ring. 
The group Ar preferably represents a phenyl group optionally carrying one substituent. 
35 In the compounds of formula (I) R 1 , R 2 and R 20 may each be for example methyl, ethyl, propyl or isopropyl 
groups except that if one is an ethyl, propyl or isopropyl group then at least one of R 1 and R 2 is a hydrogen 
atom. Thus for example R 1 may be a hydrogen atom or a methyl group and R 2 may be a hydrogen atom. The 
group R 29 preferably represents a methyl or ethyl group. 
The group X in formula (I) may for example contain 3 to 8 carbon atoms and the chain Y may contain for 
40 example from 2 to 7 carbon atoms. 

X may be for example -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 ) 4 -, -(CH 2 )s-, -(CH 2 )6-, -CH 2 CsCCH 2 - 
-(CH 2 )2CH = CHCH 2 -, -(CH2) 2 CsCCH 2 -, -CH-CH(CH 2 ) 2 -, -CH = CH(CH 2 ) 3 - or -CH 2 C = C(CH 2 ) 2 -. 

Y may be for example -CH 2 -, _(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 >4, -(CH 2 )s-, -CH2CH — CH-, -CH 2 CsC- 
-(CH 2 )2CH = CH- or -(CH 2 ) 2 C m C-. 
45 Preferably the total number of carbon atoms in the chains X and Y is 6 to 12 inclusive and may be for 
example 7,8,9 or 10. Compounds wherein the sum total of carbon atoms in X and Y is 7,8 or 9 are particularly 
preferred. 

A preferred group of compounds of formula (I) are those in which X and Y both represent an atkylene group 
within the meaning defined above. 
50 In the definition of Q in compounds of formula (I), R 12 may be, for example, -CH 2 -, -(jH - ,-(CH 2 ) 2 - or 

CH 3 

-(CH 2 ) 3 -. "Halogen" in the definition of R 13 of R 14 may be for example chlorine or fluorine. R 16 , R 2 « and 
R 27 may each be, for example, a hydrogen atom or a methyl, ethyl, propyl or isopropyt group. R 18 may foe a 
55 methyl, ethyl, propyl or isopropyl group. R 19 may be for example a methyl, ethyl or propyl group. 
Q in compounds of formula (I) may be for example 



60 



65 
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H0CH 2 V H0(CH 2 ) 2x 
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7/ ^ Hn // w // — w 
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HO 



• • 



HO^ R 15 NH 

• — • • . 



F — *\ f * — ' H0 — / » — (where R 1 5 is HCO- 

• — • 



R l5 NHCH 2 ^ 

» ♦ 

CH3CO-, NH 2 C0-, (CH 3 ) 2 NS0 2 - or CH 3 S0 2 -), HO_/ \- 



R 26 R 27 N 

\ 

(where R 1S is as just defined), HO / \ (where 

.26 



" is hydrogen and R 27 is methyl), 
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CH 3 0CH 2x HO^ 

• • • # 

5 H0 — »^ — » »^ • — or a group of type ( f ) , 

(g), (h) or (i). 
10 Preferred meanings for the group Q include 

HO^ H0CH 2 ^ 

15 // w // \\ 

j* — or more particularly HO — «^ ^ 

20 HO 7 



A preferred group of compounds according to the invention are those where in R 1 and R 2 represent 
25 hydrogen, R 20 represents a methyl or ethyl group, Ar represents a phenyl group, X represents the group 
(CH 2 )5. Y represents the group (CH2>2 or (CH 2 )3 and Q represents the group 



H0CH 2 ^ HO^ 




// \\ 

or • 

\ / 
• • 

/ 

HO 



Suitable physiologically acceptable salts of the compounds of general formula (I) include acid addition salts 
40 derived from inorganic and organic acids, such as hydrochlorides, hydrobromides, sulphates, phosphates, 

maleates, tartrates, citrates, benzoates, 4-methoxybenzoates, 2- or 4-hydroxybenzoates, 4-chlorobenzoates! 

p-toluenesulphonates, methanesulphonates, sulphamates, ascorbates, salicylates, gluconates, tricarbally- 

lates, hydroxy-naphthalenecarboxylates e.g. 1 -hydroxy- or 3-hydroxy-2-naphthalenecarboxylates, or oleates. 

The compounds may also form salts with suitable bases. Examples of such salts are alkali metal (e.g. sodium 
45 and potassium), and alkaline earth metal (e.g. calcium or magnesium) salts. 

The compounds according to the invention have a stimulant action at ffe-adrenoreceptors, which 

furthermore is of a particularly advantageous profile. The stimulant action was demonstrated in the isolated 

trachea of the guinea-pig, where compounds were shown to cause relaxation of PGF2a-induced contractions. 

Compounds according to the invention have shown a particularly long duration of action in this test. 
50 The compounds according to the invention may be used in the treatment of diseases associated with 

reversible airways obstruction such as asthma and chronic bronchitis. 
The compounds according to the invention are also indicated as useful for the treatment of inflammatory and 

allergic skin diseases, congestive heart failure, depression, premature labour, glaucoma and in the treatment 

of conditions in which there is an advantage in lowering gastric acidity particularly in gastric and peptic 
55 ulceration. 

The invention accordingly further provides compounds of formula (I) and their physiologically acceptable 
salts and solvates for use in the therapy or prophylaxis of diseases associated with reversible airways 
obstruction in human or animal subjects. 
The compounds according to the invention may be formulated for administration in any convenient way. The 
60 invention therefore includes within its scope pharmaceutical compositions comprising at least one compound 
of formula (I) or a physiologically acceptable salt or solvate thereof formulated for use in human or veterinary 
medicine. Such compositions may be presented for use with physiologically acceptable carriers or excipients, 
optionally with supplementary medicinal agents. 
The compounds may be formulated in a conventional manner on forms suitable for administration by 
65 inhalation or insufflation, or for oral, buccal, parenteral, topical (including nasal) or rectal administration. 



6 
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Administration by inhalation or insufflation is preferred. The pharmaceutical compositions may be prepared by 
conventional means using physiologically acceptable excipients 

onl^nf d H ai - ,y C l 0Sa 5 e ° f 3CtiVe com P° und for the treatment of man is 0.005mg to 100mg, which may be 
conveniently administered in one or two doses. The precise dose employed will of course depend on the age 

fnhti^n' i°n r°i f 3t ^ m 3 « d ° n ! he r ° Ute ° f adminis ^tion. Thus a suitable dose for administration by 
" ™? n o±°?^ t ma - ^L 0 ^ 1 , administration is 0 02m 9 to lOOmg. and for parenteral administration is 
0.01 mg to 2mg for administration by bolus injection and 0.01 mg to 25mg for administration by infusion 

The compounds according to the invention may be prepared by a number of processes, as described in the 
[o lowing. In describing the processes which may be used for preparing compounds of formula (I) and 

S22^SS^ h P re P a : ation thereof - X - Y - R1 - R2 - R 20 and Ar are as defined for general formula (I) 
unless otherwise specrfied. In addition, any substituent in the group Ar may be a precursor substituent which 
is convertible into the rquired substituent by conventional methods. 

It will be appreciated that certain of the reactions described below are capable of affecting other groups in 
the starting material which are desired in the end product; this applies especially in the reduction processes 
described .Particularly where a hydride reducing agent is used and end-products are required containing the 

r±i'nt ent H R h ?"2 mUSt theref0re be taken in accord ance with conventional practice, either to use 
reagents which will not effect such groups or to perform the reaction as part of a sequence which avoids their 
" 6 ri ^"f^f 1 f °" p t S are P r ^ent in the starting material. In the preparation of both intermediates and 
end-product the final step in the react.on may be the removal of a protecting group. Suitable protecting groups 
and their removal are described in general process (2) below. 

According to one general process (1), a compound of general formula (I) may be prepared by alkylation 
Conventional alkylation procedures may be used. »*y»uon. 

Thus, for example, in one process (a) , a compound of general formula (I) in which R 1 is a hydrogen atom may 
be prepared by alkylation of an amine of general formula (II) Y 



R 



20 



Q (j)HCHNR 22 R 2 3 

OH 

(wherein R22 is a hydrogen atom or a protecting group, R23 is a hydrogen atom, and any hydroxyl group(s) or 
ammo group m the group Q may be protected) followed by removal of any protecting group where present 

The alkylation (a) may be effected using an alkylating agent of general formula (III): 
L CH XOYAr (III) 

R 2 

(wherein L represents a leaving group, for example a halogen atom such as chlorine, bromine or iodine or a 
hydrocarbylsulphonyloxy group such as methanesulphonyloxy or p-toluenesulphonyloxy) 

The alkylation is preferably effected in the presence of a suitable acid scavenger, for example, inorganic 
bases such as sodium or potassium carbonate, organic bases such as triethylamine, diisopropylethylamine or 
pyridine or alkylene oxides such as ethylene oxide or propylene oxide. The reaction is conveniently effected in 
tJ^lT 38 a ° et ° nitrn f or an ether e -S- tetrahydrofuran or dioxan, a ketone e.g. butanone or methyl 
sobutyl ketone, a substituted am.de e.g. dimethylformamide or a chlorinated hydrocarbon e.g. chloroform at a 
temperature between ambient and the reflux temperature of the solvent 

According to another example (b) of an alkylation process, a compound of general formula (I) in which R1 
represents a hydrogen atom may be prepared by alkylation of an amine or general formula (II) as previously 
defined except that R23 is a hydrogen atom or a group convertible thereto under the reaction conditions with a 
compound of general formula (IV): 
R 2 COXOYAr (IV) 

in the presence of a reducing agent, followed when necessary by removal of any protecting groups 

Examples of suitable R23 groups convertible into a hydrogen atom are arylmethyl groups such as benzyl 
a-methylbenzyl and benzhydryl. J a h w ooi^yi, 

Suitable reducing agents include hydrogen in the presence of a metal catalyst such as platinum, platinum 
oxide palladium, palladium oxide. Raney nickel or rhodium, on a support such as charcoal, using an alcohol 
e.g ethanol or an ester e.g. ethyl acetate or an ether e.g. tetrahydrofuran, or water as reaction solvent or a 
mixture of solvents, e.g. a mixture of two or more of those just described at normal or elevated temperature 
and Pressure, for example from 20 to 100°C and from 1 to 10 atmospheres. Alternatively when one or both of 
h RZ3 are hydrogen atoms, the reducing agent may be a hydride such as diborane or a metal hydride 
such as sodium borohydnde, sodium cyanoborohydride or lithium aluminium hydride. Suitable solvents for the 
reaction with these reducing agents will depend on the particular hydride used, but will include alcohols such 
as methanol or ethanol, or ethers such as diethyl ether or tert-butyf methyl ether, or tetrahydrofuran 

When a compound of formula (II) where R22 and R23 are each hydrogen atoms is used, the intermediate 
imine of formula (V) may be formed: 
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R 



20 



20 



40 



45 



:hJ:hn={ 



=CX0YAr 

! I, (v) 

5 OH R 2 

(where any hydroxyl or amino group(s) in Q may be protected). 

Reduction of the imine using the conditions described above, followed, where necessary, by removal of any 
10 protecting groups, gives a compound of general formula (I). 

Where it is desired to use a protected intermediate of general formula (II) it is particularly convenient to use 
hydrogen and a catalyst as described above with protecting group R 22 and any protecting group(s) in Q which 
are capable of being converted to a hydrogen atom under these reducing conditions, thus avoiding the need 
for a separate deprotection step. Suitable protecting groups of this type include arylmethyl groups such as 
15 benzyl, benzhydryl and a-methyfbenzyi. 

In another general process (2), a compound of general formula (I) may be obtained by deprotection of a 
protected intermediate of general formula (VI): 



20 



Q (j!HCHNR 2 2 (j)XQ Y Ar (VI ) 

OH R 2 



25 (wherein R 22 and Q are as defined in formula (II) except that either R 22 is a protecting group and/or at least 
one of the hydroxyl or amino group(s) in Q is protected). 

The protecting group may be any conventional protecting group, for example as described in "Protective 
Groups in Organic Chemistry", Ed. J.F.W. McOmie (Plenum Press, 1973). Examples of suitable hydroxyl 
protecting groups(s) within the group Q are arylmethyl groups such as benzyl, diphenylmethyl or 

30 triphenylmethyl and tetrahydropyranyl. Examples of suitable amino protecting groups represented by R 22 or 
used for the amino group R 26 R 27 N within Q are arylmethyl groups such as benzyl, a-methylbenzyl, 
diphenylmethyl or triphenylmethyl and acyl groups such as trichloroacetyl or trifluoroacetyl. 

The deprotection to yield a compound of general formula (I) may be effected using conventional techniques. 
Thus for example, an arylmethyl group may be cleaved by hydrogenolysis in the presence of the metal catalyst 

35 (e.g. palladium on charcoal). When a hydroxyl group is protected as tetrahydropyranyl this may be cleaved by 
hydrolysis under acidic conditions. Acyl groups may be removed by hydrolysis, for example with a base such 
as sodium hydroxide, or a group such as trichloroacetyl may be removed by reduction with, for example, zinc 
and acetic acid. 

In a particular embodiment of the deprotection process (2), a compound of general formula (VII): 



R2 \ / 0CH 2 X 



R 20 R 1 



25/ V // W 11 

0 — ^ * <j:HCHNH<JX0YAr (VII) 

OH R 2 



50 (wherein R 24 and R 25 , which may be the same or different, each represents a hydrogen atom or an alkyl or aryl 
group) may be deprotected. 

A compound of general formula (I) may be obtained by treatment of a compound of formula (VII) with a dilute 
acid, for example hydrochloric acid in a solvent such as water or an alcohol such as ethanol at normal or 
elevated temperature. 

55 In another general process (3), a compound of general formula (I) may be prepared by reduction. Thus, for 
example, a compound of general formula (I) may be prepared by reducing an intermediate of general formula 
(VIII): 

R 1 

60 Q — X 1 — X 2 (JXOYAr (VIII) 

R 2 

65 (wherein Q is as defined for general formula (II) and at least one of X 1 and X 2 represents a reducible group, 
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^K-^SSiS^lK r"" th6 h H her(S) ^ the aPPr ° priate meanin 9 as follow s. which is xi is 
Suitable reducible groups include those wherein x ■ is a group S C = O X* is a orouo rHR20M V i (u * • 

3W^SS3^S%S3 °' m 9roup or " NR " R2B " tare ,s - 

When X2 in general formula (VIII) represents a -CHR2<>NYi- group this may be reduced to a CHR20 WH 

9 wlnn 9 hydT ° 9 T< in the PreS6nCe ° f a metal cata| y st as P™*»* SS^^mSX 
When Q in general formula (VIII) contains a substituent -CHO or -CO,R28 thte ™„ Ko ^m!! J V P ( 

a£up Nr4" ' vSerTElr retXSSTf Con,,lns , a -NR"R» iws n, bo recced lo a 

J." ™.i 9ner !! P ro .? e8 . ses O 880 * 811 *w. me compound o( formula (I) obtained may be in the form of a 
rtnTeTnC^^^^^ 

r i* gi f ^ acceptable salts of the compounds of general formula (I) may be prepared by reactina a 

JSSJf f enant,omer of a compound of general formula (I) is required, this may be obtained bv 
Thuf in 3 corres P° nding racemate of a compound of general formula (l) us ing i conventional methods 
Thus, in one example an appropriate optically active acid may be used to form salts with the racemS* 2 * 

2? of for ™<a (')• The resulting mixture of isomeric sate rm™te t^ 

^« 

op S 3 ^^ - - appropriate 

exaXf bv ZlltotSl^lnil? 0 ™^ ° f f ° rmUla (l) may be 0btained * conventiona. methods for 
°y s y n thes.s from an appropriate asymmetric starting material using any of the processes described 

Sr^ 

'JSS!^S^ ° f 9enera ' f ° rmUia (VM,) f ° r USe in 9enera ' Process < 3 > -V be P-P-d by a 

from a I^3n P ^ 9enera ' f ° rmU ' a (V "» h Which * is a W >-0 may be prepared 50 

Q-COCHR2°Hal (IX) 

ifgen^ 3min ° 9r ° UP(S) " 9rOUP ° may ° Ptina,ly be P rotected ) *y —tion with an amine 

55 

R 1 

R 22 NHCX0YAr (X) 

d 2 60 
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15 



20 



25 



30 



35 



40 



45 



(wherein RM is a hydrogen atom or a group convertible thereto by catalytic hydrogenation) 
The reason may be effected in a cold or hot solvent, for example Lrahydrofuran ^KS'mtmiyl ether, 
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dioxan, chloroform, dimethylformamide, acetonitriie or a ketone such as butanone or methylisobutylketone. or 
an ester, for example ethyl acetate preferably in the presence of a base such as diisopropyiethylamine, sodium 
carbonate or other acid scavenger such as propylene oxide. ^ 

Intermediates of general formula (VIII) In which X 1 is a group / C - O may be reduced to the corresponding 
intermediate in which X 1 is a group -CH(OH)- using for example metal hydride such as sodium borohydride in a 
solvent e.g. ethanol. 

Amines of formula (II), haloketones Of formula (IX), and intermediates of formulae (III), (IV) and (X) are either 
known compounds or may be prepared by methods analogous to those described for the preparation of 
known compounds. 

Suitable methods for preparing intermediates of formulae (III), (IV) and (X) are described in UK Patent 
Specification No. 2140800A and in the exemplification included hereinafter. 

The following examples illustrate the invention. Temperatures are in °C. 'Dried' refers to drying using 
magnesium sulphate except where otherwise stated. Thin layer chromatography (T.l.c.) was carried out over 
Si0 2 . Flash column chromatography (FCC) was carried out using silica (Merck 9385) unless otherwise stated 
The following abbreviations are used: DMF - dimethylformamide; THF -tetrahydrofuran; EA -ethyl acetate- 
ER - diethyl ether. 

Intermediate 1 

1-[3,5-Bis(phenylmethoxy)phenyl]-2-[[6-(3-phenytpropoxy)hexyl](phenylmethyl) amino]-1-propanone 

A mixture of Intermediate 8 (425mg), N-[6-(3-phenylpropoxy)hexyl]benzenemethanamine hydrobromide 
(423mg) and N,N-diisopropylethy<amine (284mg) in DMF (5m/) was stirred under nitrogen for 18h at room 
temperature and at 70° for 4h. The solution was cooled, poured into water (50m/) and extracted with EA 
(2x25m/). The organic phase was washed with water (50m/) , dried (Na 2 S0 4 ) and evaporated onto FCC silica. 
The impregnated material was applied to a column of FCC silica, elution with EA-hexane (1 :6) yielding the title 
compound as a viscous yellow oil (475mg). T.l.c. (EA-hexane 1 :4) Rf 0.53. 

Intermediate 2 

N-[6-(3-Phenylpropoxy)hexyl]benzenemethanamine hydrobromide 
Intermediate 3 

erythro -Methyl 2-hydroxy-5-[1 -hydroxy-2-([6-(3-phenylpropoxy)hexyl]amino] propyl] benzoate 

A mixture of methyl 5-(2-bromopropionyl)-2-hydroxybenzoate (0.96g), Intermediate 2 (1.51g) and 
N.N-diisopropylethylamine (0.89g) in dichloromethane (25ml) was stirred and heated under reflux under 
nitrogen for 48h. The solution was evaporated on to silica (Art 9385: ca. 10g) and the impregnated material 
applied to a 'flash' chromatography column, (Merck 9385: 20 x 3.5 cm) and eluted with ER/cyclohexane (1 3) 
A solution of the resulting oil (1.0g) in absolute ethanol (35ml) was hydrogenated at room temperature and 
atmospheric pressure over a pre-reduced ICWo palladium oxide on carbon (0.1g) and 5<>/o platinum oxide on 
carbon (0.1g) catalyst. The catalyst was removed by filtration through 'hyflo' and the solvent removed in vacuo 
at 40° to yield the crude product as a pale yellow oil which was purified by FCC (using triethylamine-deacti- 
vated Merck 9385 silica), eluting with EA/methanol (8:1) to give the title compound as a colourless oil (0 36g) 
T.l.c. (Toluene-EtOH-0.88NH 3 39:10:1) Rf 0.47. 

Intermediate 4 

N~[6-(2-Phenylethoxy)hexyl]benzenemethanamine 
Intermediate 5 

6-(2-Phenylethoxy ) hexanamine 

Intermediate 4 (7.1g) in ethanol (100m/) was hydrogenated over pre-reduced 100/o palladium on charcoal 
(50<Vb paste in water, 0.7g). The reaction mixture was filtered (hyflo) and the filtrate evaporated to give the title 
compound as a colourless oil (4.92g). T.l.c. EA + few drops Et 3 N) Rf 0.1. " 

Intermediate 6 

Methyl 2-hydroxy-5-[1 -oxo-2-[[6-(2-phenylethoxy)hexyl] ami no] butyl] benzoate 

A solution of methyl-5-[2-bromo-1-oxobutyl)-2-hydroxybenzoate (6.67g), Intermediate 5 (4 9g) and 
N,N-diisopropylethylamine (6.5g) in methanol (100m/) was stirred at reflux, under nitrogen for 24h The 
methanol was evaporated, the residue was dissolved in EA (100m/) washed with water and brine dried 
E^? 4 ' and concentrated t0 an oil The oil was purified by FCC eluting with cyclohexane-EA-triethyfamine 
(66:33:1)— EA-tnethylamine (99:1) to give the title compound as an orange oil (35mg). T.l.c. (EA-triethylamine 
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99:1) Rf 0.41. 
Intermediate 7 

erythro-Methyl 2-hydroxy-5-[1-hydroxy-2-[[6-(2-phenylethoxy)hexyl]amino]butyl]benzoate 
Intermediate 6 (3.0g) was hydrogenated in ethanol (60m*) over 50/0 platinum on carbon (500mg) The 

rem ° + Kt d by f " tr |i i0 ^ l hr ° USh hyfl ° and the ethano1 was ^aporated. The residual oil was purified 
by FCC eluting with hexane-EA (7:3) to give a pale yellow oil, which was further hydrogenated for 4h using the 
same conditions as above. After filtration and evaporation the title compound was obtained as an oil (2 05g) 
T.l.c. (EA-tnethylamine 99:1) Rf 0.40. " — 

Intermediate 8 

2-Bromo-1 -[3,5-bis{phenylmethoxy)phenyl]-1 -propanone 

(i) 3,5-Bis(phenylmethoxy)benzaldehyde, oxime 

A mixture of 3,5-bis(phenylmethoxy)benzaldehyde (31 .8g), anhydrous sodium acetate (27 1g) and 
hydroxylamine hydrochloride (27.8g) was stirred and heated under reflux in absolute ethanol (400m*) for 2h 
The solvent was removed in vacuo at 40° and the residue partitioned between EA (500m*) and water (500m*)' 
The organic phase was washed with water (250m*), dried and concentrated to afford the title compound as a 
powder S mp m Sie* ^ recryStallised from EA " h exane affording a colourless crystalline 

(ii) 3,5-Bis(phenylmethoxy)benzonitrile 

A solution of the product of stage (i) (30.0g) in acetic anhydride (400m*) was stirred and heated under reflux 
under n.trogen for 6h. The acetic anhydride was then removed under high vacuum at 50° yielding a fawn solid 
wh.ch was recrystallised from absolute ethanol (ca 175m*) to afford the title compound as a cream crystalline 
powder (22.8g) m.p. 108-110°. ' 

(Hi) 1-[3,5-Bis(phenylmethoxy)phenyl]-1-propanone 

,<n S ^' Uti fu n ° f e i tn y |ma 9 nesium bromide was prepared by treating magnesium turnings (2.19g) in dry ether 
(10m*) w.th a solution of ethyl bromide (9.81 g) in dry ether (90m*) under nitrogen. When all the magnesium 
had been consumed, the product of stage (ii) (9.45g) in a mixture of dry ether (50m*) and THF (50m*) was 
added dropw.se over 15min, and then the mixture stirred and heated under reflux under nitrogen for 2h The 
£ W f S ^°°! d -r a u nd 2N h y drochloric acid MOm*) added dropwise with caution, then further 2N HCI 
(200m*) introduced. The two-phase mixture was vigorously stirred for 2h, the phases were separated the 
aqueous phase extracted with ether (50m*) and the organic solutions combined, dried and treated with 
charcoal. Concentration yielded the title compound as a cream crystalline solid (9.6g) which was recrystallised 
trom absolute ethanol affording a colourless crystalline powder (8.5g) m.p. 74-75°. 

(iv) 2-Bromo-1 -[3,5-bis(phenylmethoxy)phenyl]-1 -propanone 

,a co° m ' ne { V 39) ch ' oroform < 25m ^) wa s added dropwise to a stirred solution of the product of stage (iii) 
(4.62g) m ether (125m*) at such a rate so as to maintain a colourless solution. When the addition was 
complete, propylene oxide (1m*) was added, the mixture stirred for 5 min and the solvents evaporated in 
vacuo at 40 The product was purified by FCC eluting with EA-hexane (1 :4) to afford the title com pound asi 
colourless o. which solidified to a waxy solid (5.31 g) on standing. This was recrystallised from warm methanol 
yielding a colourless crystalline powder (4.2g) m.p. 65-67°. 

Example 1 

ei^^hro^-Hydroxy-ai-tl-fte-tS-phenylpropoxyJhexyUamino] ethyl] 1,3-benzenedimethanol hydrochloride 

A solution of Intermediate 3 (0.35g) in THF (10ml) was added dropwise to a stirred suspension of lithium 
alummium hydnde (0.15g) in THF (5ml) and the mixture stirred and heated under reflux under nitrogen for 
Z5h. 2N Hydrochloric acid (5ml) was cautiously added, the majority of the solvent removed in vacuo at 35° and 
waYwfhi TH? Wit * furt, ? er 2N hydrochloric acid then extracted with EA (2x25ml). ThT^anic phase 
was washed with 8o/o sodium ^carbonate solution (50ml), dried (Na 2 S0 4 ) and concentrated to yield the 
kSS P3 w e ye "° w 9 um ' A solution of the latter in EA (5ml) was treated with an excess of ethereal 
V JL 6 and d,luted with ER (25ml) to afford tne title compound as an off-white powder (135mq) 
m.p. 85-86°. T.l.c. (Toluene-EtOH-0.88NH 3 339:10:1) Rf 0 25 
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Example 2 

erythro -4-Hydroxy^ 1 -[1-[[6-r2-phenv]^oxvihexvl1 amino]propyl]-1 ,3-benzene dimethanol hydrochloride 
A solution of Intermediate 8 (1 0g) in dry toluene {5m£) was added over 10 min to a stirred solution of Red-AI 

5 (3.4M in toluene, 2Am£) in dry toluene (10m£) at -10° under nitrogen. The solution was allowed to warm to 
room temperature and stirred for 1h, cooled in an ice-bath and treated with water (1.2m^). Water (10m^) and 
2N hydrochloric acid (20m£) were added and the mixture was extracted with EA (3x50m£). The extracts were 
evaporated and the resultant wet gum was dried by azeotroping with toluene. Trituration with ER afforded a 
white powder (200mg) which was purified by FCC eluting with EA-methanoi (9:1) to give the title compound as 

10 a white powder (50mg) m.p. 110-111°. T.l.c. (EA-methanol 9:1) Rf 0.20. 

Example 3 

erythro -5-[ 1 -Hydroxy-2-[[6-(3-phertylpropoxv)hexvnamino1 propyl]-1 ,3-benzenediol, hydrochloride 
15 A solution of Intermediate 1 (430mg) in a mixture of absolute ethanol (15m£) and THF (bmi) was 
hydrogenated at room temperature and atmospheric pressure over a pre-reduced 5<>/o RO2 on carbon (50mg) 
and 100/0 PdO on carbon (100mg, 50<Vo paste in water) catalyst mixture in absolute ethanol (5irtf). The catalyst 
was removed by filtration through 'hyftb', the solution treated with an excess of ethereal hydrogen chloride and 
the solvents evaporated in vacuo at 40° to Sfford the title compound as an off-white foam (193mg) m p 42-48° 
20 T.l.c. (Toluene:EtOH:0.88NH 4 OH 39:10:1) W 0.56. 

Example 4 

The following are examples of suitable formulations of compounds of the invention. The term "active 
ingredient" is used herein to represent a compound of the invention. 



25 



Tablets (Direct Compression) 



mq/t ablet 

30 Active ingredient 2.0 

Microcrystalline Cellulose USP 196,5 

Magnesium Stearate BP 1.5 
55 Compression weight 200.0 

The active ingredient in sieved through a suitable sieve, blend with the excipients and compressed using 
7mm diameter punches. 

40 Tablets of other strengths may be prepared by altering the ratio of active ingredient to microcrystalline 
cellulose or the compression weight and using punches to suit. 

The tablets may be film coated with suitable film forming materials, such as hydroxypropylmethylcellulose, 
using standard techniques. Alternatively the tablets may be sugar coated. 

45 Metered Dose Pressurised Aerosol (Suspension Aerosol) 

•mq/met ered dose Per can 

Active ingredient 
so micronised 0. 100 26.40mg 

Oleic Acid BP 0.100 2.64mg 

Trichlorofluoromethane BP 23*64 5.67g 

55 Dichlorodi fluorome thane BP 61.25 14.70g 

The active Ingredient is micronised In a ftukJ energy mill to a fine particle size range. The oleic acid is mixed 
with the trichlorofluoromethane at a temperature of 10-15°C and the micronise drug is mixed into the solution 
60 with a high shear mixer. The suspension is metered into aluminium aerosol cans and suitable metering valves 
delivering 85mg of suspension are crimped onto the cans and the dichlorodifluoromethane is pressure fitted 
into the can through the valves. 
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Inhalation Cartridges^ 

mq/cartridqe 
Active ingredient micronised 0.200 

Lactose BP to 25.0 5 

The active ingredient is micronised in a fluidenergy mill to a "fine particle size range prior to blending~with 
normal tabletting grade lactose in a high energy mixer. The powder blend is filler in No. 3 hard gelatin capsules 
on a suitable encapsulating machine. Th contents of the cartridges are administered using a powder inhaler 10 
such as the Glaxo Rotahaler. 



Claims 

1 . Compounds of the general formula (I) 
R 20 .1 



r 

CHCHNHCXOYAr ( I ) 



OH R 



2 




R 



(b) 




15 



20 



25 



wherein 

Ar represents a phenyl group optionally substituted by one or more substituents selected from halogen 
atoms, or the groups Ci- 6 alkyl, nitro, -(CH 2 ) q R, [where R is hydroxy, Ci- 6 alkoxy, -NR 3 R 4 (where R 3 and 30 
R 4 each represents a hydrogen atom, or a C1-4 alkyl group, or -NR 3 R 4 forms a saturated heterocyclic 
amino group which has 5-7 ring members and optionally contains in the ring one or more atoms selected 
from -O- or -S- or a group -NH- or -N(CH 3 )-), -NR 5 COR 6 (where R5 represents a hydrogen atom or a C1-4 
alkyl group, and R 6 represents a hydrogen atom or a C1-4 alkyl, C1-4 alkoxy, phenyl or -NR 3 R 4 group), 
-NR5S0 2 R 7 (where W represents a C1-4 alkyl, phenyl or -NR 3 R 4 group), -COR 8 (where R 8 represents 35 
hydroxy, Ci- 4 alkoxy or -NR 3 R 4 ), -SR 9 (where R 9 is a hydrogen atom, or a C1-4 alkyl or phenyl group), 
-SOR 9 , -SO2R 9 , or -CN, and q represents an integer from O to 3], or -0(CH 2 )tR 1 1 [where R 1 1 represents a 
hydroxy or C1 -4 alkoxy group and t is 2 or 3] , or Ar is a phenyl group substituted by an alkylenedioxy group 
of formula -0(CH2) p O-, where p represents 1 or 2; 

R 1 and R 2 each represent a hydrogen atom or a C1-3 alkyl group, with the proviso that the sum total of 40 
carbon atoms in R 1 and R 2 is not more than 4; 
R 20 represents a C1-3 alkyl group; 

X represents a C2-8 alkylene, C2-8 alkenylene or C 2 -8alkynyiene chain, and 

Y represents a C1-7 alkylene, C2-7 alkenylene or C2-7alkynylene chain, with the proviso that the sum total 

of carbon atoms in X and Y is 4 to 1 2 ; 45 

Q represents (a) 

HOR 1 ? 

' 50 



(where R 12 is a straight or branched C1-3 alkylene group), 55 
,13 



60 



65 
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(where one of R 13 and R 14 is a hydroxy group and the other is a hydrogen or halogen atom or a hydroxy 
group), 

R 15 NH(CH 2 ) 



(c) Hi 




[where R 15 is a group R 16 CO-, R 16 NHCO-, R 16 R 17 NS0 2 - or R 18 S0 2 - (where R 16 and R 17 is each a 
hydrogen atom or a C1-3 alkyl group and R 18 is a C1-3 alkyl group) and p is an integer 0 or 1], 



R 26 R 27 N. 



(d) Hi 




(where R 26 and R 27 is each a hydrogen atom or a C1.3 alkyl group or, when R 26 is a hydrogen atom, R 27 
may also be a Ci .4 alkoxycarbonyt group), 

19 
R X OCR 



(e) 



(where R 19 is a C1-3 alkyl group), 

<f) h 2 n-/ y_ 

oar 

CH 3 S0 2 CH 2 , 




or (i) 



NCCH 2 



and physiologically acceptable salts and solvates thereof. 

2. Compounds as claimed in claim 1 in which R 1 is a hydrogen atom or a methyl group, and R 2 is a 
hydrogen atom. 

3. Compounds^ claimed in claim 1 or 2 in which R 20 is a methyl or ethyl group. 

4. Compounds as claimed in any of claims 1 to 3 in which X is a C2-8 alkylene chain and Y is a C1-7 
aikylene chain. 

5. Compounds as claimed in any of claims 1 to 4 in which the sum total of carbon atoms in X and Y is 7, 8 
or 9. 

6. Compounds as claimed in any of claims 1 to 5 in which Ar is phenyJ; or Ar is phenyl substituted by one 
or more substituents selected from chlorine, bromine, iodine, fluorine, methyl, ethyl, ethoxy, -(CH2)q R 
[where R is hydroxy, methoxy, amino, methylamino, ethylamino, dimethylamino, diethylamino, 
morpholtno, piperidino, piperazino, N-methylpiperazino, -NHCOR 6 (where R 6 is hydrogen or C1-4 alkyl, 
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Ci-4 alkoxy. phenyl, amino or N,N-dimethylamino), -N(CH 3 )COCH 3 , -NR5S0 2 R7, (where R5 represents a 
hydrogen atom or a methyl group and R 7 represents methyl, butyl, phenyl, amino or dimethylamino) 
-COOH, -COOCHs, -COOCH 2 CH 2 CH 3 , -CONH 2 , -CON(CH 3 ) 2 , -CON(CH 2 CH 3 ) 2 , -CON(CH 2 CH 2 CH 3 ) 2 
-SR9 (where R*» is methyl, ethyl or phenyl), -SOCH 3 . -S0 2 CH 3 , or CN, and q is zero, 1, 2 or 3] -NO2' 
-0(CH 2 ) 2 OH, -0(CH 2 ) 3 OH, -0(CH 2 ) 2 OCH 3 , or -0(CH 2 ) 2 OCH 2 CH 3 . 
7. Compounds as claimed in any of claims 1 to 6 in which Q represents 



HOCH, 





10 



15 





R 15 NH 





(where R 15 is HCO-, 



20 



25 



30 



(where Ris is HCO-, CHaCO-, NH 2 CO-, (CH 3 )2NS0 2 - or CH 3 S02-), 
R 15 NHCH 




(where R 15 is as just defined), 
R 26 R 27 N 




(where 

(where R 26 is hydrogen and R 27 is methyl), 
CH 3 OCH 2 v HQ ^ 




35 



40 



45 



50 



55 



60 



or a group of type (f), (g), (h), or (i). 

8. Compounds as claimed in any of claims 1 to 7 in which R1 and R 2 each represent a hydrogen atom, 
R 20 is a methyl or ethyl group, Ar is a phenyl group, X is the group -(CH 2 ) 5 -, Y is the group -(CH 2 ) 2 - or 
-(CH 2 ) 3 )- and Q is the group 65 
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amPpeS e ST(,? 8 " f ° rmU ' a ,,} ^ " 18 ' hydr0gen atom ' a,k * atin S 30 

R 20 
' 99 9T 

q-chchnr r (ii) 
c!h 



(wherein R22 \ a a hydrogen atom or a protecting group, R*3 js a hydrogen atom, and any hydroxy! 
group(s) or amino group in the group Q may be protected) with an alkylating agent of general formula 

LCHxOYAr(lll) 

A 2 

P 1e 1 se r nt n o l r rePreSentS * V °" P) f0 " 0Wed ' * necessarv ' b V removal of «V Protecting group 

(1b) for the preparation of a compound of formula (I) in which Ri is a hydrogen atom, alkylatinq an 
amine of general formate (II) as defined above axcept that n» is , h y ydr ^en atom oTJ group 
RZCOXCoVAr 5 ^) 5 ** Conditions ' a com Pound of general formula (IV) 

present or 8 " 06 ° f 3 redUCing a9ent followed - if necessary, by removal of any protecting groups 

(2) deprotecting a protected intermediate of genera) formula (VI) 

Q-CHCHNR^CXOYAr (VI) 

1 ! 2 
OH BT 

wherein R« and Q are as defined in claim 1 except that either is a protecting group and/or at 
least one of the hydroxy! or amino groups in Q is protected); or 

(3) reducing an intermediate of general formula (VIII) 

f 

Q-X 1 -X 2 -CX0YAr (VIII) 



wherein Q is as defined in claim 1 ; 

X 1 is -CH40H) or a group convertible thereto by reduction ■ 

fedScSn? 2 ^" 22 " <WHere RM iS hydr ° 9en or a Projecting group) or a group convertible thereto by 

fil^lT ° iXiand X ! representir, 9 a reducible group and/or Q containing a reducible group 
followed, if necessary, by removal of any protecting group present; and 
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if desired converting the resulting compound of general formula (I) or a salt thereof into a 

physiologically acceptable salt of solvate thereof. 
pharma ° eut j cal composition comprising at least one compound of general formula (I) as defined in 
any of claims 1 to 8 or a physiologically acceptable salt or solvate thereof, together with a physiologically 
acceptable carrier or excipient. a y 

Claims for the following Contracting States : AT, GR, ES 

1 . A process for the preparation of compounds of the general formula (I) 

,20 R l 



R R 

I I 



Q CHCHNHCXO YAr ( I ) 

I I, 

OH R 

wherein 

Ar represents a phenyl group optionally substituted by one or more substituents selected from haloqen 
atoms, or the groups Ci- 6 alkyl, nitro. -(CH 2 ) q R, [where R is hydroxy, Ci- 6 alkoxy. -NR3R4 (where R3 and 
R each represents a hydrogen atom, or a C,. 4 alkyl group, or -NR 3 R 4 forms a saturated heterocyclic 
ammo group which has 5-7 ring members and optionally contains in the ring one or more atoms selected 
from -O- or-S- or a group -NH- or -N(CH 3 )-), -NR5COR6 (where R5 represents a hydrogen atom or a C,. 4 
Tt R r P fP resents a hydrogen atom or a Ci- 4 alkyl, C,. 4 alkoxy. phenyl or -NR 3 R 4 group). 
-NR5SC-2R7 (where R 7 represents a C1.4 alkyl, phenyl or -NR3R4 group), -COR8 (where R« represents 

<&B9 y, Qn"2f T " N 5 R4) ' " SR9 (where R9 is a hydr °9 en atom - or a Ci-4 alkyl or phenyl group), 
-SOR*. -S0 2 R9 or -CN, and q represents an integer from O to 3], or -0(CH 2 )tR 1 1 [where Ri 1 represents a 
hydroxy or Ci -4 alkoxy group and t is 2 or 3] , or Ar is a phenyl group substituted by an alkylenedioxy group 
of formula -0(CH2) p O-, where p represents 1or2; 

R 1 and R2 each represents a hydrogen atom or a Ci- 3 alkyl group, with the proviso that the sum total of 
carbon atoms in R 1 and R 2 is not more than 4; 
R 20 represents a Ci - 3 alkyl group; 

X represents a C2-8 alkylene, C 2 -8 alkenylene or C 2 . 8 alkynylene chain and 

Y represents a C1-7 alkylene, C 2 . 7 alkenylene or C 2 . 7 alkynylene chain, with the proviso that the sum total 
of carbon atoms in X and Y is 4 to 12; 
Q represents (a) 




(where R 12 is a straight or branched C1-3 alkylene group), 
P 13 

(b) 




&oup) ° f iS 3 hydr ° Xy 9r0UP 3nd thC ° ther iS 3 n y dr °9 en or hal °9 en atom or a hydroxy 
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[where R 1 * is a group R^CO-, Ri«NHCO- f R^Ri7 NS02 . or R 18 S 0 2 - (where Rie and is each a 
hydrogen atom oraCi- 3 alkyfgroupandR 18 tsaCi, 3 alkyl group) and p is an integerOor 1], 




(where R 2 « and R 27 is each a hydrogen atom or a C1-3 alkyl group or, when R 2 * is a hydrogen atom R 27 
may also be a C1 .4 atkoxycarbonyt group), 




(where R 1 s is a C 1 -3 alkyl group) , 




and ptiysicrtogicaHy acceptable salts and solvates thereof which comprises : 

(ta) for the preparation of a compound of formula (I) in which Ri is a hydrogen atom, alkylating an amine 
of general formula (n) 
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20 



Q-CIICHNR 22 R 23 
OH 



R " iS 3 hydrogen atom or a Protecting group. R23 is a hydrogen atom, and any hydroxy! 
grou P (s) or ammo group m the group Q may be protected) with an alkylating agent of generaSmula 5) 

LCHXOYAr (III) 
2 



1 



20 1 
,22 ' 



OH 



iVt h hTh n w RZ2 f d Q ^ 38 defin8d ab ° Ve except that either R22 is a Protecting group and/or at least one 
of the hydroxyl or amino groups in Q is protected); or 
(3) reducing an intermediate of general formula (VIII) 



1 2 P 

Q-X-X -CXOYAr (VIII) 



R 



2 



15 



pTe h sent;or r6preSentS 8 ,6aving gr0up) fo,lowed ' if necessary, by removal of any protecting group 

2 prepara * on ° f "ompound of formula (I) in which Ri is a hydrogen atom, alkylating an amine 20 

?nSr thp !ZZ (N) H S , defmed t b ° Ve 6XCept that R23 13 a hydrogen atom or a group convertible thereto 
under the reaction conditions, with a compound of general formula f IV) 
R 2 COXOYAr (IV) 

in the presence of a reducing agent followed, if necessary, by removal of any protecting groups present; 
(2) deprotecting a protected intermediate of general formula (VI) 



25 



Q-CHCHNR^CXOYAr ( V I ) 30 



35 



40 



45 



50 



wherein Q is as defined above; 

X 1 is -CH(OH) or a group convertible thereto by reduction; 
by redect^n R2 ° NR22 " jS hydrogen or a P rotectin 9 group) or a group convertible thereto 

at least one of X^ and X2 representing a reducible group and/or Q containing a reducible group- 
followed, if necessary, by removal of any protecting group present; and ~ 55 

actS^ C ° mPOUnd ° f 9enera ' f ° rmU,a (,) ° r 3 5311 thereof a PnysiologicaHy 

met£, P ^^^ 

group PrOC8SS aS C ' aimed Claim 1 or 2 for ,he P roduc ti°ri of compounds in which R2° is a methyl or ethyl 60 

4 A process as claimed in any of claims 1 to 3 for the production of compounds in which X is a C 2 -8 
alkylene chain and Y is a Ci - 7 alkylene chain. 2 8 

5. A process as claimed in any of claims 1 to 4 for the production of compounds in which the sum total 
ot carbon atoms in X and Y is 7, 8 or 9. 
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6. A process as claimed in any of claims 1 to 5 for the production of compounds in which Ar is phenyl; or 
Ar is phenyl substituted by one or more substituents selected from chlorine, bromine, iodine, fluorine, 
methyl, ethyl, ethoxy, -(CH 2 ) q R [where R is hydroxy, methoxy, amino, methylamino, ethylamino, 
dimethylamino, diethyiamino, morpholino, piperidino, piperazino, N-methylpiperazino, -NHCOR 6 (where 
R 6 is hydrogen or C1-4 alkyl, C1-4 alkoxy, phenyl, amino or N.N-dimethylamino), -N(CH3)COCH 3 , 
-NR 5 S0 2 R 7 , (where R 5 represents a hydrogen atom or a methyl group and R 7 represents methyl, butyl, 
phenyl, amino or dimethylamino), -COOH, -COOCH3, -COOCH 2 CH 2 CH 3 , -CONH 2t -CON(CH 3 ) 2 
-CON(CH 2 CH 3 ) 2 , -CON(CH 2 CH 2 CH 3 ) 2 , -SR 9 (where R 9 is methyl, ethyl or phenyl), -SOCH 3f -S0 2 CH 3 
and q is zero, 1,2 or 3], -N0 2 , -0<CH 2 ) 2 OH, ~0{CH 2 ) 3 OH, -0(CH 2 ) 2 OCH 3 , or -0(CH 2 ) 2 OCH 2 CH 3 . 

7. A process as claimed in any of claims 1 to 6 for the production of compounds in which Q represents 



HOCH 









(where R 15 is HCO-, CH3CO-, NH2CO-, (CH 3 )2NS0 2 - or CH3SO2-), 
R 15 NHCH 



(where R 15 is as just defined), 



R 26 R 27 N\ 



HO- 



(where R 26 is hydrogen and R 27 is methyl), 
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CH 3 OCH 2 




0 220 878 

HO 




or a group of type (f), (g), (h), or (i). 

M Sh A Z r ° CeSS t as „ cl * imed in an V of claims 1 t° 7 for the production of compounds in which Ri and R2 
H0CH rt HO. 




or 



p- 



HO 



21 



